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Introduction
This document provides feature lead summary for 6GR system parameters including:
· Higher order modulation
· UL 1024QAM
· DL 4096QAM
· Channel arrangement
· Channel raster
· Sync raster
· Channel spacing
· Device types
· Smallest max CBW

The running summary reflects the status of each system parameter and the previous agreements reached in RAN4, RAN1 and RAN can be found at: R4-2605766.
0. 
1. Topic #1: Modulation
0 
1 
Open issues summary
Sub-topic 1-1: UL 1024QAM
Issue 1-1-1 LLS result collection
Agreement:
· Share the collected LLS results in Annex table 1 and 2 with RAN1 for their reference. 

Issue 1-1-2 LLS proposals
Agreement:
· UL 1024QAM can outperform UL 256QAM under some configurations that RAN4 has considered in the LLS. In some other configurations UL 1024QAM cannot outperform UL 256QAM.
· The LLS results of cross over SINR from each company that UL 1024QAM can outperform UL 256QAM and the configuration that UL 1024QAM cannot outperform UL 256QAM can be found in table 1 and 2.

Issue 1-1-4 MPR for 1024QAM
Agreement:
· Capture the additional MPR inputs in the FL summary and no further agreement is needed.
· Exact MPR for UL 1024QAM is defined in WI phase if UL 1024QAM is introduced. The MPR discussed here and was sent to RAN1 in last meeting is for SLS purpose.
· Keep the agreement in last meeting to avoid confusing RAN1.


Issue 1-1-6 Transient and edge RB EVM
Proposals:

· Spreadtrum R4-2605395
· Proposal 3: Transient impact is not needed to consider in UL 1024QAM feasibility.
· Proposal 4: Edge RB EVM can be considered. Decompose the edge RB EVM factor into PA and transmitter or others by the EVM budget.
· Proposal 5: The final EVM value should be averaged EVM. No need to define Edge RB EVM additionally.

· CMCC R4-2606009
· Proposal 3: EVM requirements for 200MHz bandwidth should be defined as an average, with FFS whether to allow relaxations for Edge RB performance due to filter group delay.

FL note:
· These two issues have been proposed in previous meetings, they can be discussed/determined after the general EVM is defined.

Recommended WF:
· FFS on Transient and edge RB impact to EVM after the general EVM is defined.


Issue 1-1-7 Impacts on RF requirements
Proposals:

· LGE R4-2605706
· Proposal 1: Consider update of a general in-band emission equation for 1K QAM. 
· Proposal 2: Consider IQ image of -37dB for 1K QAM. 
· Proposal 3: Consider carrier leakage of [-34dBc ~ -40dBc] for 1024QAM at least Output power > 10 dBm. 

· ZTE R4-2606311
· Proposal 2: Except new MPR and EVM requirements need to be defined, in-band emissions requirements need to be updated for UL 1024QAM, i.e. better than -36dBc such as -40dBc when output power > 10 dBm. 

· Samsung R4-2606608
· Proposal 6: To support UL 1024QAM modulation scheme, IQ image and carrier leakage requirement could be revisited, which can be further discussed in 6G UE RF thread.

FL note:
· The IBE issues have been proposed in previous meetings, they can be discussed/determined after the UL 1024QAM is agreed to be introduced.

Recommended WF:
· FFS on IBE after the UL 1024QAM is agreed to be introduced.


Sub-topic 1-2: DL 4096QAM
Issue 1-2-1 EVM budget
Agreement:
· FWA is the targeted UE type for DL 4096QAM evaluation
· FFS below aspects:
· the targeted scenario, e.g., wide area/Indoor BS type
· BS power backoff
· whether phase noise model is considered in DL 4096qam feasibility study
· If considered, FFS on how the model to be defined, e.g., 38.803 examples

Issue 1-2-2 LLS

Agreement:

	
	Value

	Frequency
	4GHz, 7GHz

	Bandwidth
	100MHz, 200MHz, 400MHz (optional)

	SCS
	30kHz

	Number of RB
	273, 546, 1092
Note: the RB numbers for 200MHz and 400MHz are just for simulation purpose.

	Waveform
	CP-OFDM

	Channel model
	· AWGN (optional)
· TDL-A 30ns delay spread, 5Hz Doppler frequency (optional)
· TDL-D 30ns delay spread, 5Hz Doppler frequency (optional)

	Antenna configuration
	Ant config:
· bs2T+ue2R
· bs2T+ue4R (encourage every company to simulate)
· bs2T+ue8R
· bs4T+ue4R (encourage every company to simulate)
· bs4T+ue8R
· bs8T+ue8R


Rank:
· Option 1: with rank adaptation (for Rank1 to Rank2/4/8)
· Option 2: fixed rank
· 1/2/4/8


	Code rate
	1024QAM: 
· 900.5/1024
· 948/1024

4096QAM: 
· 682/1024 (optional)
· 754/1024 (optional)
· 830/1024
· 870.5/1024
· 911/1024
· 948/1024

	DMRS
	1+1 symbols: symbol#2, 11, DMRS is not multiplexed with data

	Phase Noise
	· Option 1: PN model Example 2 in TR 38.803
· Option 2: AWGN
· Other options are not precluded

	Channel estimation
	Realistic

	Receiver
	MMSE-IRC

	PDSCH configuration
	Type A mapping, Start symbol 2, Duration 12

	End to End EVM
	txEVM + rxEVM for DL 1024 =
· Option 1:
For 4GHz: 2.5% + 2.5%
For 7GHz: 2.8% + 2.8%
· Option 2:
Use same txEVM+rxEVM as DL 4096

txEVM + rxEVM for DL 4096 =
For 4GHz:
· [1.25% + 1.25%]
· 1.5% + 1.5%
· 1.8% + 1.8% 
· [2% + 2%]
· Other values can be provided by each company

For 7GHz:
· [1.5% + 1.25%]
· 1.5% + 1.5%
· 1.8% + 1.8%
· [2% + 2%]
· Other values can be provided by each company

Note1: The above txEVM+rxEVM is only for LLS purpose, the feasibility of above values from implementation perspective is FFS. 

Note2: Encourage companies to provide the feasibility analysis of the above txEVM+rxEVM values from implementation perspective.



	Metric
	SNR where 4096QAM outperform 1024QAM





Sub-topic 2-1: Channel raster
Issue 2-1-1 SCS alignment b/w 6G channel raster and NR sync raster in MRSS scenario
Proposals

· Samsung R4-2605674
· Observation 3: A possible subcarrier misalignment issue for some 30 kHz TDD cases should not be generalized to refarmed FDD bands below around 3 GHz, which are the main target of the 5 kHz proposal.
· Observation 4: If alignment is required for a specific MRSS deployment, suitable aligned raster positions can be selected as a deployment constraint. This does not require excluding 5 kHz raster as the common baseline.

· ZTE R4-2606114
· Observation 1: Some 5kHz channel raster cannot be SCS aligned with NR sync raster in MRSS scenario when SCS is 30kHz.
[image: 5kHz channel raster and sync raster]
Figure 1: The offset between 5kHz channel raster and 5G sync raster
· Observation 2: 10kHz channel raster can be SCS aligned with NR sync raster in MRSS scenario when SCS is 15kHz or 30kHz.
[image: 10kHzchannel raster and sync raster]
Figure 2: The offset between 10kHz channel raster and 5G sync raster

· Observation 3: For option 3, to avoid the issue of SCS misalignment between channel raster and sync raster, channel raster should be 10kHz for refarming bands with 30kHz SCS, rather than 5kHz. 

· OPPO R4-2606986
· Observation 5:  A possible solution is to use 5kHz channel raster, while for MRSS scenario, use 10kHz channel raster, which is the subset of the defined 5kHz channel raster for co-exist with NR bands with 30kHz SCS.

Recommended WF:
· In 6G and NR MRSS deployment scenario, the gap b/w 6G channel raster (deployed) and the NR sync raster (deployed) need to be N*SCS.
· For the case that some 6G channel raster cannot be scs aligned with NR sync raster, FFS on below options:
· Option 1: use subset of the defined channel raster in MRSS
· Option 2: Leave to NW implementation
· Others

Issue 2-1-4 Channel raster design
Proposals:

· Apple R4-2605301
· Proposal 1: For NR bands with 100kHz channel raster, it is proposed to specify 5kHz channel raster when they are re-farmed into 6G.
· Observation 1: if the channel raster is specified with a granularity that is the common factor of both 100kHz and SCS (15/30kHz), such complication can be avoided.
· Observation 2: From MRSS perspective, 6G channel raster design at least needs to include the channel raster points of 5G channels, especially those located on the 100kHz raster grid. In this regard, SCS-based channel raster is not preferred.
· Observation 3: A finer channel raster granularity of 5kHz does not create any more overhead than 100kHz channel raster because the UE would rely on the decoding of SSB to determine the channel location.

· Spreadtrum R4-2605397
· Proposal 1: For re-farming bands with 100 kHz/10 kHz channel raster, using 10 kHz channel raster in 6GR.
· Observation 1: For 10 kHz channel raster, which can be SCS aligned with NR sync raster in sub-3GHz.

· Nokia R4-2605522
· Proposal 1: The 6G channel raster shall be compatible with NR channel raster for the NR refarming bands. Specifically, the 10 kHz enhanced channel raster shall be the baseline for the bands below 2.4 GHz and SCS based raster shall be the baseline for the bands above them.

· Sony R4-2605602
· Proposal 1: RAN4 consider 5kHz channel raster for 6GR.

· Samsung R4-2605674
· Proposal	1:	For refarmed FDD bands below around 3 GHz where 100 kHz channel raster has been used in NR, RAN4 should adopt a single 5 kHz channel raster as the baseline for 6GR.

· MTK R4-2605685
· Proposal 1: Define 6G channel raster based on the Greatest Common Factor (GCF) among the existing channel raster in a frequency range. Single channel raster per frequency range:

	Frequency range (GHz)
	5G Channel raster
	6G channel raster (based on GCF)

	0-3
	100kHz, 10kHz, 15kHz, 30kHz
	5kHz

	3 - 24.25
	15kHz, 30kHz
	15kHz

	24.25 - 100
	60kHz, 120kHz
	60kHz



· Proposal 2: If 5kHz channel raster is adopted in 6G, it should not imply the introduction of new sync raster entries for every possible 5kHz channel arrangement.
· Proposal 3: RAN4 to consider unifying both global raster (ARFCN) and channel raster for simpler channel arrangement in 6G.
· Proposal 4: Another alternative for defining the channel raster in the refarming bands with 100 kHz channel raster is to apply
· 5kHz channel raster for FDD bands, and
· 10kHz channel raster for TDD bands

· LGE R4-2605707
· Proposal 1: Consider channel raster 5kHz for re-farming band with 100kHz channel raster in NR.
· Proposal 2: Define one channel raster granularity for sub-frequency range.

· HW R4-2605717
· Proposal 1: Enhance channel raster with granularity of 5kHz should be adopted from the outset of 6G, replacing the 100kHz channel raster.

· CATT R4-2605810
· Proposal 1: For NR re-farming bands with 100khz channel raster, the following channel raster is proposed from UE perspective.
· FDD bands with 15kHz SCS: 5kHz channel raster.
· TDD bands with 30kHz SCS: 
· Option 1: 5kHz channel raster.
· Option 2: 10kHz channel raster

· Xiaomi R4-2605891
· Proposal 1: Support 5kHz channel raster in day 1 for below 3GHz (compatible to NR 100kHz, 15kHz, 30kHz and 10kHz channel raster specified in NR refarming band) to allow fully deployment flexibility considering both MRSS and irregular spectrum supporting in NR refarming bands and network update in different stage. 
· Proposal 2: Remove per band channel raster concept with following value per sub-frequency range basis

	Frequency range 
	Channel raster 

	<3GHz
	5kHz

	FR1 (3GHz ~7GHz)
	15kHz or 30kHz

	24.25GHz ~ 52GHz 
	120kHz 



· Vivo R4-2605951
· Proposal 1: For NR re-farming bands with 100kHz channel raster, the channel raster is defined as 10kHz.
· Observation 2: For TDD band, 10kHz channel raster can guarantee sufficient flexibility to achieve subcarrier alignment.
· Observation 3: From RB level alignment in MRSS scenario perspective, either 5kHz or 10kHz channel raster can guarantee sufficient flexibility to achieve RB level alignment for both TDD and FDD bands.
· Proposal 2: If 100kHz channel raster with addition raster points additional raster points is to be considered, 10kHz offset shall be considered for both TDD and FDD bands.
· Observation 8: For 100kHz channel raster with addition raster points, 10kHz offset has more advantage than 5kHz offset in terms of SCS alignment and RB alignment in MRSS and non-MRSS scenario.

· CMCC R4-2605951
· Proposal 1: it’s suggested to focus on 10kHz and 5kHz channel raster for re-farming bands with 100kHz channel raster in NR to avoid complex RB configuration shifting.

· ZTE R4-2606114
· Proposal 2: For 5G re-farming bands with 100kHz channel raster, propose to define 10kHz channel raster in 6G day 1
· Observation 5: Allowing 100kHz channel raster with addition of other rasters with 5/10kHz offset will waste some spectrum utilization to some extent.
· it may need to shift the narrower CBW by some RBs to ensure the center of UE CBW in the additional channel raster and keep PRB alignment between BS CBW and UE CBW.
· Observation 6: Allowing 100kHz channel raster with addition of other rasters with 5/10kHz offset may have some impact on deploying two UL 200MHz carriers within one 400MHz carrier without guard band between them.
· There are two limitations for the deployment: the first is two UL 200MHz carriers and one 400MHz carrier keeping PRB alignment, and the second is the centers of two UL 200MHz carriers and one 400MHz carrier are aligning with channel raster. But if one of 400MHz and 200MHz CBWs has an even number of RBs and the other has an odd number of RBs, then these two constraints may not be satisfied simultaneously.

· Motorola R4-2606433
· Proposal 1: RAN4 should discuss whether 6GR channel structure should remain SCS-aligned.
· Observation 3: For 6G MRSS between 5G NR and 6GR, the 100 kHz channel raster is not a primary design driver. 
· Observation 4: 6GR is intended for new spectrum allocations (upper mid-band and above) where no LTE refarming obligation exists, and hence the 100 kHz boundary is not necessarily needed.
· Observation 5: Residual cases where a 100 kHz channel raster appears: 
· DSS in LTE refarming bands: If MRSS is deployed in a sub-2.4 GHz band currently carrying 5G NR on a 100 kHz channel raster 
· Co-channel MRSS over 5G NR carriers in legacy bands: 6GR carrier is placed fully co-channel with a 5G NR carrier aligned with 100kHz channel raster
· Regulatory band plans: Some ITU-R and regional regulators may retain 100 kHz channel spacing

· Ericsson R4-2606465
· Proposal 2: for NR refarming bands with 100 kHz channel raster, it is possible to locate 6G carrier bandwidths on any arbitrary 100 kHz channel raster entry to enable coexistence and for efficient MRSS, a (sparse) 6G synchronisation raster designed accordingly. 
· Proposal 3: the 6G UE shall support the enhanced NR channel raster for channel bandwidth configuration flexibility within a wider carrier bandwidth. Further consider methods for verifying UE requirements at a subset of enhanced channel raster entries to reduce test burden.
· Proposal 4: The NR-ARFCN is not used as the 6G channel raster. Carrier bandwidths can still be centred off the 100 kHz channel raster, a (sparse) 6G synchronisation raster permitting.

· Qualcomm R4-2606545
· Observation 5: Limiting the channel raster entries to +-10kHz around 100kHz or 50kHz maintains enough flexibility while reducing the sync raster impact.
· Observation 6: Future migration to SCS based raster should also be considered in the raster design. Addition of raster entries which are 15kHz multiples (e.g. +-5kHz around 100kHz entries) should be further studied.
· Observation 7: It would be desirable to avoid using the 5kHz raster due to increase in raster entries and impact on sync raster design.

· OPPO R4-2606986
· Proposal 1: 	For re-farming FR1 bands with 100khz channel raster, using 5khz common channel raster, and avoid diverse channel raster in these bands. For other FR1 bands and new bands, SCS based channel raster is adopted.
· Observation 2: 	5kHz channel raster can co-exist better to 15kHz channel raster compared to 10kHz
· Observation 3: 	5kHz is the GCD of 10kHz and 15kHz and used as global frequency raster in NR-ARFCN.

· T-Mobile USA R4-2607189
· Proposal 1: While both the 5 kHz and 10 kHz raster will solve the even/odd PRB issue and can be configured to be compatible with MRSS, RAN4 should choose the 10 kHz raster because the coarser density will simplify designs and reduce testing complexity and provide significantly better alignment with existing 5G deployments.
· Observation 4: A 10 kHz raster is sufficient and represents the coarsest practical raster that satisfies the PRB alignment requirement.
· Observation 7: Since the 5 kHz raster is a subset of the 10 kHz raster, it should also be compatible with MRSS.
· Observation 8: If RAN4 were to choose a 5 kHz raster for 6G, only half of the raster points would align with the 10 kHz enhanced channel raster in 5G, and only 20% of the raster points would align with the 100 kHz raster in 5G.


FL note:
	6G channel raster for re-farming bands (<3GHz) with 100khz
	Positive views
	Negative views
	Others

	Option 1: 5khz
(10 companies)
	Apple, Sony, Samsung, MTK, LGE, HW, [CATT], Xiaomi, [CMCC], OPPO

· common factor of both 100kHz and SCS (15/30kHz), compatible to NR 100/15kHz/30/10kHz channel raster

· 5kHz does not create any more overhead than 100kHz channel raster because the UE would rely on the decoding of SSB to determine the channel location

· unifying both global raster (ARFCN) and channel raster for simpler channel arrangement

· for MRSS scenario, use subset of the defined 5kHz channel raster, i.e., 10kHz
	· Some 5kHz channel raster cannot be SCS aligned with NR sync raster in MRSS scenario when SCS is 30kHz

· avoid using the 5kHz raster due to increase in raster entries and impact on sync raster design

· 5 kHz raster, only half of the raster points would align with the 10 kHz enhanced channel raster, and only 20% of the raster points would align with the 100 kHz raster in 5G.
	· If 5kHz is adopted, it should not imply the introduction of new sync raster entries for every possible 5kHz channel arrangement

	Option 2: 10khz
(6 companies)
	Spreadtrum, Nokia, vivo, [CMCC], ZTE, Tmobile USA

· can be SCS aligned with NR sync raster in MRSS when SCS is 15kHz or 30kHz.

· 10kHz can guarantee sufficient flexibility to achieve subcarrier alignment

· coarser density will simplify designs and reduce testing complexity
	· subcarrier misalignment issue for some 30 kHz TDD cases should not be generalized to refarmed FDD bands

	

	Option 3: 5kHz for FDD, 10kHz for TDD
	MTK, [CATT]
	· Define one channel raster granularity for sub-frequency range.
	

	Option 4: 100khz with offsets
	Qualcomm, [Ericsson]

· Limiting the channel raster entries to +-10kHz around 100kHz or 50kHz maintains enough flexibility while reducing the sync raster impact

· it is possible to enable coexistence and for efficient MRSS
	· waste some spectrum utilization

· impact on deploying two UL 200MHz carriers within one 400MHz carrier without guard band between them.
	· If 100kHz with addition raster points is to be considered, 10kHz offset shall be considered for both TDD and FDD bands




Recommended WF:

· For option1 (5khz) and option 2 (10khz), no critical issue has been identified up to now
· If 5kHz is adopted, 
· [it does not imply sync raster entries will be specified for every 5kHz channel arrangement.]
· FFS whether/how the spec will be impacted
· Evaluate of the impacts to sync raster density and how to avoid too fine sync raster design

· For Option 3 (5kHz for FDD, 10kHz for TDD), deprioritized for now.
· It can be further considered in later stage.

· Regarding Option 4 (100khz with offsets)
· FFS on the candidate offset values (+-10kHz, and others?)
· FFS on spectrum utilization issue

	Online Agreement in RAN4#119 thread [108]
· From MRSS point of view:
· For MRSS with 5G refarming bands with SCS based channel raster only, SCS based channel raster is feasible to align 5G and 6G in RE level
· For MRSS with 5G refarming bands with 100kHz and/or 10kHz only based channel raster,
· Both 5kHz and 10kHz channel raster are feasible to align 5G and 6G in RE level
· For MRSS with 5G refarming bands with 100kHz, 30kHz, 15kHz and 10kHz channel raster,
· 5kHz channel raster is feasible to align 5G and 6G in RE level
· FFS if we need to define 5kHz channel raster for n90
· From RAN4 perspective, it is FFS if PRB alignment between 5G and 6G is beneficial/necessary. It is RAN4’s understanding that the ultimate decision regarding PRB alignment in MRSS should be jointly made in both RAN4 and RAN1. 
· NOTE: the ultimate decision will be made under system parameter thread by taking MRSS related agreements into consideration






2. Topic #3: Device types
2 
Open issues summary
Sub-topic 3-1: Smallest max UE bandwidth
Issue 3-1-1 Smallest max UE bandwidth
Recommended WF: 

Chair: the context of this discussion is about the smallest max CBW for the lowest tier of device type

	UL/DL BW
	HD-FDD
	FD-FDD
	TDD

	UL (MHz)
	Alt1: BB5 + RF5 
· Strong YES: Qualcomm, ZTE, OPPO, TMUS, CMCC, AT&T
· Strong NO: MTK, Huawei, Nokia, Xiaomi, Samsung, vivo, Spreadtrum, DT

Alt2: BB20 + RF20 
· Strong YES: Nokia, Huawei, MTK, spreadtrum, Xiaomi, LGE, vivo, DT
· Strong NO: Sony, CMCC, ZTE, Qualcomm, AT&T

Alt4: UL BB5/RF 20, DL BB/RF20
· Strong YES: Sony, Samsung, Nordic, Ericsson
· Strong NO: CMCC, Huawei, ZTE, Qualcomm
	Alt1: BB20 + RF20 
· Strong YES: Huawei, MTK, Xiaomi, Apple, Spreadtrum, Samsung, Nokia, vivo
· Strong NO: CMCC, ZTE, Qualcomm

Alt2: BB5 + RF5
· Strong YES: CMCC, Qualcomm, ZTE, OPPO
· Strong NO: Huawei, Samsung, MTK, Spreadtrum, Xiaomi
	Alt1: BB20 + RF20 
· Strong YES: Huawei, MTK, Xiaomi, Apple, Spreadtrum, Samsung, Nokia, vivo
· Strong NO: CMCC, ZTE, Qualcomm

Alt2: BB10 + RF10
· Strong YES: CMCC, Qualcomm, ZTE, OPPO
· Strong NO: Huawei, Samsung, MTK, Spreadtrum, Xiaomi, Apple

	DL (MHz)
	
	
	



Two kinds of lowest tier device types are considered.
Device type 1: 
· For HD-FDD: BB5 + RF5
· For FD-FDD: BB5 + RF5
· For TDD: BB10 + RF10
Device type 2: 
· For HD-FDD: BB20 + RF20
· For FD-FDD: BB20 + RF20
· For TDD: BB20 + RF20


Issue 3-1-2 RAN4 input to RAN
Agreements: 
· Share below RAN4 observations from implementation perspective with RAN plenary.

	Factors
	Observations from RAN4

	Spectrum aspects
	RAN4 agreed the 5/10/50 MHz min CBW with 15/30/120 kHz SCS respectively for 6GR.

For specific bands, min CBW could be larger than the above min CBW and is considered case by case, depending on the spectrum status and operators’ request.

Smallest maximum CBW for lowest tier device shall be larger or equal to the minimum CBW.

	Device type aspects
	In RAN4 there are different views on the relation of number of device type and smallest max CBW

	Cost/complexity/power consumption aspects
	There are different views on the complexity, cost reduction by reducing smallest max CBW from 20MHz to 5MHz. 
· To some companies, the reduction is relatively small from 20MHz to 5MHz, instead complexity reduction is achieved majorly by adopting HD-FDD or reducing the Rx antenna number and improving the economy of scale.
· To some companies, the reduction is relatively large by reducing the bandwidth of BB/RF for 5MHz
· To some companies, the reduction is also helpful to reduce the number of filters with 5MHz UL CBW in some bands for HD-FDD mode
· However, it has been highlighted in RAN4 that this can be achieved by limiting operated UL BW or RB allocation in scenarios where strict cross-band coexistence is required, without reducing supported max CBW. This aspect is still under study in RAN4
There are different views on the impact of smallest max CBW on power consumption reduction.





Issue 3-1-3: How to enable SAW-Less design

Feature Lead note: 

	Options 
	Positive
	Negative
	Nutral
	FFS aspects

	Option 1: Restricting the operated UL bandwidth by the UE or UL RB allocation in certain strict coexistence scenarios when the UE is located close to the band edge
	Nordic, Sony, Samsung, MTK
	
	
	· FFS on situations that the Option 1 doesn’t apply
· FFS on LO retuning when the RB allocation is restricted

	Option 2: MPR/AMPR for certain bands
	MTK, Sony, vivo, Ericsson (AMPR)
	Ericsson (MPR), Qualcomm, OPPO(MPR)
	
	FFS on spec impact

	Option 3: Relaxation of the spurious emission requirement for UE cross-band coexistence.
	
	MTK, Qualcomm
	Ericsson
	FFS on “exceptions” for OOB blocking for Rx Sawless

	Option 4: Allow SAW-less UE to indicate UL scheduling BW larger than 5MHz (e,g. 10, 20MHz to network during initial access
	MTK, 
	Qualcomm
	
	FFS once RAN4 reaches a decision on smallest maximum CBW for low-tier IoT device.




Recommended WF: 
· In the following meetings, RAN4 focus on below options:
· Option 1: Restricting the operated UL bandwidth by the UE or UL RB allocation in certain strict coexistence scenarios when the UE is located close to the band edge
· FFS on situations that the Option 1 doesn’t apply
· FFS on LO retuning when the RB allocation is restricted
· Other options are not precluded and can be discussed.

3. Annex A (For information)
The LLS results for the cross over SINR where UL 1024QAM can perform better than UL 256QAM is shown in table 1 and table 2 below.

Note1: for values in the table with “a/b” format, the 1st value is for 4Rx, the 2nd value is for 8Rx.
Note2: “N/A” means to some companies the cross over SINR for UL 1024QAM comparing to UL 256QAM cannot be observed.


Table 1 LLS result collection of UL1K vs UL 256QAM for 7GHz
	UL 1024QAM MCS vs 
256QAM MCS 22 (3.5%+2.3%)
	For 7GHz: SNR(dB) under condition of txEVM (%) + rxEVM (%)

	
	2.8+2.3
	2.8+2.5
(optional)
	2.8+2.8
	3+2.5

	MCS 23
	Rank 1
	TDL-A
	28.5 (R4-2606593)
24 (R4-2605299)
27.4 (R4-2605683)
27.5/22 (R4-2605706 4r/8r)
26.9 /21.8 (R4-2605914 4r/8r))
27.8 (R4-2605959)
26.1 (R4-2606311)
20 (R4-2606608 4r/8r)
27 (R4-2606809)
28/22.9 (4R/8R R4-2607304)
	28.6(R4-2606593)
24(R4-2605299)
28.2 (R4-2606809)
28.3/22.9 (4r/8r R4-2607304)
	29.2(R4-2606593)
24(R4-2605299)
29/22.3(R4-2605706)
27.7/22.0 (R4-2605914,4r/8r)
28.8(R4-2605959)
26.5 (R4-2606311)
26/22.4 (R4-2606608)
28.5 (R4-2606809)
29/22.9 (4R/8R R4-2607304)
	29.5(R4-2606593)
28 (R4-2605299)
28.9/22.8(R4-2605706)
27.9/22.6 (R4-26059144r/8r)
28.7(R4-2605959)
27.1 (R4-2606311)
27.3/23.5 (R4-2606608)
29.1 (R4-2606809)
28.09 (R4-2605238)
29.6/24.2 (4R/8R R4-2607304)

	
	
	TDL-D
	26.5(R4-2606593)
26(R4-2605299)
24.3(R4-2605683)
23.6/19.9(R4-2605706)
24.4//20.2 (R4-2605914)
25(R4-2605959)
23.8 (R4-2606311)
24.2/21.1 (R4-2606608 4r/8r)
23.9 (R4-2606809)
26.01 (R4-2605238)
25.9/22.8 (4R/8R R4-2607304)
	26.7(R4-2606593)
26(R4-2605299)
24.5 (R4-2606809)
26.27 (R4-2605238)
26/22.8 (4R/8R R4-2607304)
	26.8(R4-2606593)
27.3(R4-2605299)
23.8/19.9(R4-2605706)
24.8/20.6 (R4-2605914)
26.2(R4-2605959)
23.9 (R4-2606311)
25.4/21.5 (R4-2606608)
24.6 (R4-2606809)
26.58 (R4-2605238)
26.9/22.8 (4R/8R R4-2607304)
	27.4(R4-2606593)
28.5(R4-2605299)
23.9/20.2(R4-2605706)
25.3/21 (R4-2605914)
26(R4-2605959)
24.6 (R4-2606311)
25.7/21.9 (R4-2606608)
25.4 (R4-2606809)
27.35 (R4-2605238)
27.6/22.9 (4R/8R R4-2607304)

	
	Rank 2
	TDL-A
	38.1(R4-2606593)
24(R4-2605299)
32.4(R4-2605683)
37.2/23.8(R4-2605706)
[bookmark: OLE_LINK3]25.9(R4-2605914 8r)
	42.4(R4-2606593)
24(R4-2605299)
	N/A (R4-2606593)
N/A (R4-2605299)
N/A /24.3(R4-2605706)
26.7(R4-2605914 8r)
	N/A (R4-2606593)
N/A (R4-2605299)
N/A /24.7(R4-2605706)
26.9(R4-2605914 8r)

	
	
	TDL-D
	N/A (R4-2606593)
30(R4-2605299)
28.41(R4-2605683)
28.8/21.9(R4-2605706)
27/20.8 (R4-2606659)
	N/A (R4-2606593)
32.5(R4-2605299)
	N/A (R4-2606593)
35(R4-2605299)
30.3/22.6(R4-2605706)
	N/A (R4-2606593)
35(R4-2605299)
35.6/22.8(R4-2605706)

	
	RANK 4
	TDL-A
	N/A(R4-2606593)
27(R4-2605706)
	N/A(R4-2606593)
	N/A(R4-2606593)
N/A/27(R4-2605706)
	N/A(R4-2606593)
N/A/N/A(R4-2605706)

	
	
	TDL-D
	N/A(R4-2606593)
23(R4-2605706)
	N/A(R4-2606593)
	N/A(R4-2606593)
29/24(R4-2605706)
	N/A(R4-2606593)
N/A/26.2(R4-2605706)

	MCS 24
	RANK 1
	TDL-A
	32(R4-2606593)
33.1(R4-2605299)
29/23.3(R4-2605706)
30.9(R4-2605959)
27.8 (R4-2606311)
30.4/25 (R4-2606608)
29.9/24.6 (R4-2606659)
29.4 (R4-2606809)
29.21 (R4-2605238)
31/25(R4-2605914 4r/8r)
33.3/26.7 (4R/8R R4-2607304)
	32.5(R4-2606593)
34.3(R4-2605299)
31.5 (R4-2606809)
29.70 (R4-2605238)
33.8/26.8 (4R/8R R4-2607304)
	33.3(R4-2606593)
37.3 (R4-2605299)
30.4/23.5(R4-2605706)
34.7(R4-2605959)
28.1 (R4-2606311)
32.4/25.4 (R4-2606608)
32 (R4-2606809)
30.54 (R4-2605238)
32.2/25.7(R4-2605914 4r/8r)
35.1/27.2 (4R/8R R4-2607304)

	34.5(R4-2606593)
N/A (R4-2605299)
30.3/23.7(R4-2605706)
33.8(R4-2605959)
28.7 (R4-2606311)
33/26 (R4-2606608)
34.1 (R4-2606809)
32.47 (R4-2605238)
33.4/26.7(R4-2605914 4r/8r)
37.9/28.7 (4R/8R R4-2607304)

	
	
	TDL-D
	29.71 (R4-2606593)
31.5 (R4-2605299)
24.8/21(R4-2605706)
28.75 (R4-2605959)
25.8 (R4-2606311)
27.4/23.5 (R4-2606608)
26.6/22.8 (R4-2606659)
25.7 (R4-2606809)
28.52 (R4-2605238)
28.1/23.8 (R4-2605914 4r/8r)
30.7/25.9 (4R/8R R4-2607304)
	30.01(R4-2606593)
32(R4-2605299)
27.3 (R4-2606809)
28.70 (R4-2605238)
31.3/26.2 (4R/8R R4-2607304)
	30.61 (R4-2606593)
33.8 (R4-2605299)
25/21.2 (R4-2605706)
32.85 (R4-2605959)
25.9 (R4-2606311)
27.9/23.7 (R4-2606608)
27.5 (R4-2606809)
29.12 (R4-2605238)
29.6/24(R4-2605914 4r/8r)
31.9/26.5 (4R/8R R4-2607304)
	31.81(R4-2606593)
38.6(R4-2605299)
25.5/21.8(R4-2605706)
31.79(R4-2605959)
26.3 (R4-2606311)
28.6/24.4 (R4-2606608)
28.5 (R4-2606809)
30.52 (R4-2605238)
31.2/24.9(R4-2605914 4r/8r)
34.2/27 (4R/8R R4-2607304)

	
	RANK 2
	TDL-A
	N/A(R4-2606593, R4-2605299)
N/A/25.5(R4-2605706)
19.4/29.3 (R4-2606659)
29.9(R4-2605914 8r)
	N/A(R4-2606593, R4-2605299)
	N/A(R4-2606593, R4-2605299,R4-2605914)
N/A/25.9(R4-2605706)
	N/A(R4-2606593, R4-2605299, R4-2605914)
N/A/27.3(R4-2605706)

	
	
	TDL-D
	N/A(R4-2606593, R4-2605299)
31.3/23.3(R4-2605706)
27.3/21.2 (R4-2606659)
	N/A(R4-2606593, R4-2605299)
	N/A(R4-2606593, R4-2605299)
33.6/23.5(R4-2605706)
	N/A(R4-2606593, R4-2605299)
N/A/24.5(R4-2605706)

	
	RANK 4
	TDL-A
	N/A(R4-2606593)
	N/A(R4-2606593)
	N/A(R4-2606593)
	N/A(R4-2606593, R4-2605706)

	
	
	TDL-D
	N/A(R4-2606593)
	N/A(R4-2606593)
	N/A(R4-2606593)
	N/A(R4-2606593, R4-2605706)



Table 2 LLS result collection of UL 1K vs UL 256QAM for 4GHz
	UL 1024QAM MCS vs 
256QAM MCS 22 (3.5%+2%)
	For 4GHz: SNR(dB) under condition of txEVM (%) + rxEVM (%)

	
	2.5+2
	2.5+2.5
	2.8+2.5
(optional)
	2.8+2.8
(optional)
	3+2.3

	MCS 23
	RANK 1
	TDL-A
	27.66 (R4-2606593)
26.65(R4-2605683)
26.8/21.6(R4-2605706 4r/8r)
25.1 (R4-2606311)
20 (R4-2606608 4r/8r)
14.2/10 (R4-2606659)
27.5/22.7 (4R/8R R4-2607304)
	27.96(R4-2606593)
27/21.6(R4-2605706)
25.6 (R4-2606311)
20 (R4-2606608)
27.8/22.8 (4R/8R R4-2607304)
	28.66(R4-2606593)
28.3/22.9 (4R/8R R4-2607304)
	29.16(R4-2606593)
29/22.9 (4R/8R R4-2607304)
	29.06(R4-2606593)
28.5/22.6(R4-2605706)
26.6 (R4-2606311)
27.2/23.4 (R4-2606608)
29.3/23.8 (4R/8R R4-2607304)

	
	
	TDL-D
	25.66(R4-2606593)
23.67(R4-2605683)
22.8/19.4(R4-2605706)
23.7 (R4-2606311)
20 (R4-2606608)
12.2/8.9 (R4-2606659)
25.8/21.7 (4R/8R R4-2607304)
	25.86(R4-2606593)
23/19.6(R4-2605706)
23.8 (R4-2606311)
20 (R4-2606608)
25.8/22.3 (4R/8R R4-2607304)
	26.66(R4-2606593)
26/22.8 (4R/8R R4-2607304)
	26.76(R4-2606593)
26.9/22.8 (4R/8R R4-2607304)
	27.16(R4-2606593)
23.9/20(R4-2605706)
24.3 (R4-2606311)
25.6/21.8 (R4-2606608)
27.4/22.9 (4R/8R R4-2607304)

	
	RANK 2
	TDL-A
	32.6(R4-2606593)
31.4(R4-2605683)
20/22.7(R4-2605706)
19/13.8 (R4-2606659)
	35.2(R4-2606593)
19/23(R4-2605706)
	46.4(R4-2606593)
	[bookmark: OLE_LINK1]N/A(R4-2606593)
	N/A(R4-2606593)
N/A/24.7(R4-2605706)

	
	
	TDL-D
	31.5(R4-2606593)
27.8(R4-2605683)
26.4/21(R4-2605706)
26.7/20.7 (R4-2606659)
	N/A(R4-2606593)
27.6/21.3(R4-2605706)
	N/A(R4-2606593)
	N/A(R4-2606593)
	N/A(R4-2606593)
N/A/22.8(R4-2605706)

	
	RANK 4
	TDL-A
	34.24(R4-2606593)
N/A/24(R4-2605706)
	N/A(R4-2606593)
N/A/23(R4-2605706)
	N/A(R4-2606593)
	N/A(R4-2606593)
	N/A(R4-2606593)
N/A(R4-2605706)

	
	
	TDL-D
	N/A(R4-2606593)
27/22(R4-2605706)
	N/A(R4-2606593)
27/22(R4-2605706)
	N/A(R4-2606593)
	N/A(R4-2606593)
	N/A(R4-2606593)
32.9/24(R4-2605706)

	MCS 24
	RANK 1
	TDL-A
	29.8(R4-2606593)
27.7/22.3(R4-2605706)
26.9 (R4-2606311)
28/24.1 (R4-2606608)
28.3/23.6 (R4-2606659)
29.9/24.8 (4R/8R R4-2607304)
	30.9(R4-2606593)
28.4/22.6(R4-2605706)
27.1 (R4-2606311)
29.4/24.3 (R4-2606608)
31.3/25.2 (4R/8R R4-2607304)
	32.51(R4-2606593)
33.8/26.8 (4R/8R R4-2607304)
	33.31(R4-2606593)
35.1/27.2 (4R/8R R4-2607304)
	33.8(R4-2606593)
29.9/23.7(R4-2605706)
28.4 (R4-2606311)
32.3/25.9 (R4-2606608)
36.2/28.4 (4R/8R R4-2607304)

	
	
	TDL-D
	27.9(R4-2606593)
23.9/20.6(R4-2605706)
25.4 (R4-2606311)
26/22.6 (R4-2606608)
25.6/21.9 (R4-2606659)
27.9/24.6 (4R/8R R4-2607304)
	28.41(R4-2606593)
24.1/20.7(R4-2605706)
25.6 (R4-2606311)
26.6/22.7 (R4-2606608)
29.2/24.7 (4R/8R R4-2607304)
	30.01(R4-2606593)
31.4/26.2 (4R/8R R4-2607304)
	30.61(R4-2606593)
31.9/26.5 (4R/8R R4-2607304)
	31.4 (R4-2606593)
25.3/21.7(R4-2605706)
26.1 (R4-2606311)
28.3/24.3 (R4-2606608)
33.5/26.9 (4R/8R R4-2607304)

	
	RANK 2
	TDL-A
	42.51(R4-2606593)
34/23.9(R4-2605706)
37/28 (R4-2606659)
	N/A(R4-2606593)
39.5/24.4(R4-2605706)
	N/A(R4-2606593)
	N/A(R4-2606593)
	N/A(R4-2606593)
N/A/26.8(R4-2605706)

	
	
	TDL-D
	N/A(R4-2606593)
27.8/22(R4-2605706)
26.8/21 (R4-2606659)
	N/A(R4-2606593)
28.8/22.3(R4-2605706)
	N/A(R4-2606593)
	N/A(R4-2606593)
	N/A(R4-2606593)
36.4/24.1(R4-2605706)

	
	RANK 4
	TDL-A
	N/A(R4-2606593)
N/A/28(R4-2605706)
	N/A(R4-2606593)
N/A/29(R4-2605706)
	N/A(R4-2606593)
	N/A(R4-2606593)
	N/A(R4-2606593)
N/A(R4-2605706)

	
	
	TDL-D
	N/A(R4-2606593)
34.9/25.1(R4-2605706)
	N/A(R4-2606593)
32.9/27.6(R4-2605706)
	N/A(R4-2606593)
	N/A(R4-2606593)
	N/A(R4-2606593)
N/A(R4-2605706)



4. Annex B (For information)
3 
Note: Below issues haven’t been discussed in RAN4#119 meeting and no agreement has been reached.
Sub-topic 2-1: Channel raster
Issue 2-1-2 RE mapping and NR-ARFCN
Proposals

· Ericsson R4-2606465
· Proposal 1: the carrier frequency for 6G is centred at SC 0/6 of the centre PRB of the resource grid (same as for NR)
· Proposal 4: keep the NR-ARFCN 5 kHz granularity below 3 GHz, while accepting that 6G BS/UE channel bandwidths can only be centred on a subset of these NR-ARFCN. 

Recommended WF:
· The carrier frequency for 6G is centred at SC 0/6 of the centre PRB of the resource grid (same as for NR)
· Keep the ARFCN (global frequency raster) 5 kHz granularity below 3 GHz, while accepting that 6G BS/UE channel bandwidths can only be centred on a subset of these ARFCN. 

Issue 2-1-3 Imapct factors
Proposals

· Qualcomm R4-2606545
· Proposal 1: The channel raster and the sync raster design should be considered jointly in order to optimize the number of sync raster entries while minimizing the number of channel raster entries.
· Proposal 2: Postpone the channel raster discussion until more information is available on the SSB design (impact on sync raster), spectral utilization (impact on overlapping channel placement) and MRSS (impact on channel placement).
· Observation 1: Channel raster key design goals/principles:
· Channel raster should enable the placement of the channel RBs in the centre of the channel (edge guard bands should be as close to symmetric as possible) to maximize spectral utilization
· Any channel alignment should be possible when different channel BWs are placed on top of each other.

Recommended WF:
· FFS whether RAN4 need to postpone channel raster discussion because of the SSB design/SU/MRSS are under discussion.


Sub-topic 2-2: Sync raster
Issue 2-2-1 NTN and TN
Proposals

· Nokia R4-2605523
· Proposal 1: To limit the possible impact of NTN cell search to TN UE initial cell selection, separate synchronisation raster locations should be considered. 

Recommended WF: 
· Focus on TN sync raster design for time being, and FFS on NTN in later stage.


Issue 2-2-2 GSCN and per-band sync raster
Proposals

· Xiaomi R4-2605892
· Proposal 1: 5G sync raster design principle shall be inherited for 6GR i.e., global sync raster with basic granularity per sub-frequency range basis and flexible step-size per operating bands basis.
· Basic sync raster shall ensure each operating carrier BW can fully contain at least one sync channel 

· Ericsson R4-2606355
· Observation2: Defining a sync raster for each band according to the specified minimum channel bandwidth for that band does not yield any enhancement.

· Samsung R4-2605675
· Proposal	2:	RAN4 should further study a relative GSCN definition per operating band or frequency range for 6GR, based on a reference frequency, sync raster step and valid relative index range.

Recommended WF: 
· Focus on GSCN definition for the time being
· Whether/how to specify the sync raster per-band can be discussed after GSCN is clear.



Issue 2-2-3 Example bands
Proposals

· CATT R4-2605811
· Proposal 1: the following exemplary bands are proposed for companies to further elaborate the details of their sync raster’s design.
For sub1GHz bands, s28 and s8 can be considered.
For bands between 1.4GHz ~ 2.3GHz, band s1 can be considered.
For bands between 2.3GHz ~ 2.7GHz, band s41 can be considered.
For bands between 3.3GHz ~ 5GHz, band s77 can be considered.
For around 7GHz, band s104 can be considered.

Recommended WF: 
· Companies are encouraged to elaborate the details of sync raster’s design with some example bands if needed. Below bands can be considered if applicable:
· s28 and s8 for sub1GHz bands
· s1 for bands between 1.4GHz ~ 2.3GHz
· s41 for bands between 2.3GHz ~ 2.7GHz
· s77 for bands between 3.3GHz ~ 5GHz
· s104 for around 7GHz


Issue 2-2-4 RAN1 impact
Proposals
· Qualcomm R4-2606546
· Proposal 3: Postpone the sync raster study until sufficient SSB design parameters have been defined.

· Vivo R4-2605952
· Proposal 1: RAN4 to postpone the detailed sync raster discussion until RAN1 has sufficient progress on 6G SSB design.
· Observation 1: There is no intention from RAN4 that the sync raster shall be designed based on the BW of PSS or SSS, which depends on the 6G SSB design in RAN1.
· Observation 2: The synchronization signal for 6G is current under discussion in RAN1 in terms of periodicity and pattern in time and frequency domain. 
· Observation 3: 6G SSB with potential periodicity extension will greatly extended the initial Cell search delay which will cause serve impact on UE experience.

· Xiaomi R4-2605892
· Proposal 2: Postpone sync raster detailed schemes discussion until sufficient progress is reached in RAN1 on 6GR sync channel design including channel structure in time/frequency domain and periodicity.

Recommended WF: 
· The sync raster design will take RAN1 SSB design progress into account.
· RAN4 focus on discussion of 6G sync raster principles and potential optimization approaches at this stage. No final decision of sync raster is made before SSB design is clear.




Issue 2-2-5 Sync raster solutions
Proposals:

· Apple R4-2605302
· Proposal 1: It is proposed to study ways to reduce the three sync raster points for bands below 3GHz in 5G to one point in 6G by shifting the channel by 5kHz in case of no MRSS or shifting the location of the actual SSB by 5kHz with respect to the specified sync raster point in case of MRSS.
· Proposal 2: It is proposed to study CBW-dependent sync raster design as an option to enable fast cell search and UE power saving.
· Observation 1: In 5G, because of the adoption of 100kHz channel raster, three sync raster points are specified to ensure that each channel has a corresponding sync raster that lies on the same subcarrier grid for bands of 100kHz channel raster. However, if the channel raster is specified with a granularity that is the common factor of both 100kHz and SCS (15/30kHz), such complication can be avoided.

· Spreadtrum R4-2605398
· Proposal 1: Min CBW per band is existing in 5G, it can be reused in 6GR.
· Proposal 2: The principle in NR for sync raster can be reused in 6GR. Consider increasing min CBW or reducing SSB CBW (depending on RAN’1 design) to make the sync raster be sparser.
· Observation 1: Two-level sync raster design may not save the searching time.

· Nokia R4-2605523
· Observation 1: NR principle for sync raster definition can be inherited for 6GR design that intends to place at least one synchronization signal raster point in each channel realization.
· Observation 2: Limiting the flexibility of using lower channel bandwidths in frequency domain can help to reduce the UE initial search complexity through reduced synchronisation raster locations, but may complicate cell deployments. 
· Observation 3: Option 4 (Consider PSS BW instead of SSB BW in 6G sync raster design (i.e., Sync raster = TBW – PSS BW + channel raster)) would facilitate making synch raster more sparse while not impacting on PBCH/SSB detection performance, not increasing system overhead and network energy consumption and not reducing channel allocation flexibility.   
· Observation 4: Considering multiple hypothesis for SS/PBCH pattern can reduce the required number of raster frequencies.
· Observation 5: Aligning 6GR synchronization raster locations with NR, when feasible, can help to alleviate the UE initial search complexity.

· Sony R4-2605601
· Proposal 1: RAN4 focuses on studying the impact of the reduced sync raster position by considering either a larger configured DL BW (e.g., 20 MHz or max UE CBW of each band) to reduce the granularity of sync raster.  
· Proposal 2: RAN4 to study if it is possible to define a coarser sync raster as baseline while permit adding more raster positions based on operators’ demand in the future. 
· Proposal 3: RAN4 to study the possibility of reducing the 3 sycn raster positions per 1.2 MHz in below 3GHz by adopting 5 kHz channel raster. 

· Samsung R4-2605675
· Proposal	1:	RAN4 should further study a two-step synchronization raster structure for 6GR, where a coarser primary raster is used for normal SSB search and a finer secondary raster.

· MTK R4-2605686
· Proposal 1: Study how to overcome the high-density design of sync raster in 6G to achieve more efficient delay and power consumption for initial access.
· Proposal 2: RAN4 to assess different sync raster proposals considering the delay associated with sync raster and SSB periodicity. 6G sync raster design should ensure initial access delay is not worse than that of 5G.
· Proposal 3: Define 6G sync raster with two-level priority using,
· Coarse sync raster with higher priority: based on larger assumption of CBW
· Normal sync raster with lower priority: based on smaller assumption of CBW
· Proposal 4: With coarse sync raster, operators should prioritize placing their SSBs following the coarse sync raster entries if their spectrum allocation allows for that (e.g., allocation larger than min CBW). However, if such entries do not exist for some operators due to smaller CBW allocation, their SSBs can instead be placed following the normal sync raster entries.
· Proposal 5: Consider PSS BW instead of SSB BW in 6G sync raster design (i.e., Sync raster = TBW – PSS BW + channel raster) to achieve lower density sync raster.
· Proposal 6: RAN4 to prioritize option 1 (coarse sync raster with two-level priority) and option 4 (PSS-based sync raster) for 6GR sync raster design. The two options are not mutually exclusive and can be applied in combination to maximize the benefit.

· LGE R4-2605708
· Proposal 1: Assume SSB is located within transmission bandwidth configuration (NRB) for sync raster.
· Proposal 2: Whether to consider PSS/SSS bandwidth depends on RAN1’s SSB design.
· Proposal 3: Further discuss whether alignment of RB boundary between data and SSB is needed for sync raster.
· Proposal 4: Consider 6G sync raster as follows. 
Sync raster granularity = (NRB of minimum CBW – PSS/SSS_RB + 1 RB)*SCS*12
· Proposal 5: Consider 2 step based 6G sync raster - 1st priority GSCN Group (Sparce) and 2nd priority GSCN Group (Dense).

· HW R4-2605718
· Proposal 1: Option 1, 4, and 5 should be studied for sparser synch raster at least for ~7GHz.
· Observation 1: By assuming a high-priority raster step-size of <10>, Option 1 can reduce the SS raster points by 90% for NR Sub 3GHz, 90% for NR 3-24.25GHz with <step-size=1>, and 56% for NR 3-24.25GHz with <step-size=7>.
· Observation 2: Option 4 can reduce the SS raster points by 54% for NR Sub 3GHz, 67% for NR 3-24.25GHz with <step-size=1>, and 22% for NR 3-24.25GHz with <step-size=7>.
· Observation 3: Option 5 can reduce the SS raster points by 29% for Sub 3GHz, 67% for NR 3-24.25GHz with <step-size=1>, and 86% for NR 3-24.25GHz with <step-size=7>.

· CATT R4-2605811
· Proposal 2: a two-level sync raster scheme should be considered for 6GR combining a coarse primary sync raster and a finer secondary sync raster, and the scheme can be captured into TR 38.760-4.
· Proposal 3: the set of coarse primary sync raster can be derived based on the FDL_low and one BW (one BW can be the minimum channel bandwidth). One example for band s1 is illustrated below.

[image: ]
· Proposal 4: the set of finer secondary sync raster can be derived the PSR(primary sync raster) set together considering the principle (the frequency distance between two adjacent sync raster points is smaller than or equal to Min BW-BWSSB+ ΔFCH,Raster).

· Xiaomi R4-2605892
· Proposal 3: Further evaluate to simplify sync raster to facilitate UE initial cell search (complexity/initial search time/power consumption vs flexibility for SSB placement) with potential area
· Flexible step size per bands per sub-frequency range basis 
· Scalable step-size with carrier bandwidth dependency (combined option 1 and option 5)
	NR operating band
	SS Block SCS
	Carrier BW
	Step size

	Below 3GHz FDD bands
	15kHz
	5MHz<=CHBW<10MHz
	1 

	
	
	10MHz<=CHBW 
	4 

	FR1 TDD bands (below 6GHz)
	30kHz 
	10MHz<=CHBW<20MHz
	1

	
	
	20MHz<=CHBW
	7

	~7GHz TDD bands
	30kHz
	>20MHz 
	7



· Scalable step-size pending on default SSB periodicity (option 3)
	NR operating band
	SS Block SCS
	Default SSB Periodicity 
	Range of GSCN
(First – <Step size> – Last)

	X e.g. TN bands
	15 kHz
	20 ms
	X1– <1> – X2

	Y e.g. NTN bands
	15 kHz
	160ms
	Y1– <8> – Y2

	Z e.g. overlapping spectrum for TN and TN
	15kHz
	20 ms
	Z1– <1> – Z2

	
	15kHz
	160ms
	Z3– <8> – Z4



· SS raster design for MRSS (Common Sync channel vs SS raster offset)


· CMCC R4-2606012
· Proposal 1: RAN4 further study the possibility of defining sparser sync raster based on larger CBW which align with operator’s wider spectrum holding with the benefits of shorter search time and lower power consumption.
· Proposal 2: A proposed solution is to implement a multi-tiered synchronization raster. For instance, one tier would correspond to a unified minimum channel bandwidth, while another would support larger bandwidths.

· ZTE R4-2606115
· Proposal 1: To ensure deployment flexibility, it is proposed to retain the foundational design principle of 5G NR sync raster.
· Proposal 2: To consider using PSS/SSS BW instead of SSB BW, and splitting frequency range into more sub-ranges and selecting different min channel bandwidth for each frequency range for a sparser sync raster in 6GR.
· Observation 1: For sub-3GHz, 5kHz and 10kHz channel rasters may necessitate multiple sync rasters.

· Ericsson R4-2606355
· Proposal1: NR deployment flexibility should be maintained in 6G: transmission of an SSB should be possible at every channel raster position as initial assumption.
· Proposal2: If RAN4 decides to specify a 5 or 10 kHz channel raster, the sync raster should be based on 100 kHz raster, as it was done for NR. This would need to be clearly captured in the specifications to guide 6G deployment. 
· Proposal3: The sync raster step size should be expanded to address the increased SSB periodicity, enhancing the network energy efficiency for 6G.
· Proposal4: Define the 6G synchronization raster using two distinct sets of raster points. The first set will consist of a minimal number of raster points (and support enhanced SSB periodicity at 160 ms). The second set will accommodate the remaining raster points (with 20 ms SSB periodicity).
· Proposal5: Further study replacing the NR 50kHz triplets with 5kHz triplets and additional signalling to indicate the exact SSB frequency to the UE. 
· Observation3: Enhancing spectrum utilization for the minimum channel bandwidths considered in the sync raster design is unlikely to yield significant improvement, if any.
· Observation4: RAN4 should wait for the outcome of RAN1's decision regarding the 6G SSB design prior to finalising the 6G sync raster design.

· Motorola R4-2606450
· Proposal 1: Consider cell access latency reduction for both 6GR MBB and lowest tier IoT device.
· Proposal 2: The candidate SSB bandwidth for 6GR can be more than the minimum spectrum allocation of 3MHz i.e., option 1 and optimized for 5MHz carrier and the candidate maximum SSB bandwidth varies by SCS: 3.6 MHz (15 kHz SCS)
· Candidate Target SSB bandwidth with the same 4 OFDM as NR: 18, 20 RBs 
· Proposal 3: Study the total access latency reduction for a SSB periodicity of 160m beyond PBCH bandwidth reduction from 20RBs to 17RBs, while considering typical use and not optimize for the corner cases e.g., roaming, out of coverage
· Reducing the SSB bandwidth from 20RBs to 18RBs – x3.15 improvement 
· Prioritizing certain sync raster e.g., 937 raster points from 2380 raster points from PBCH BW of 18RBs  
· Implementation based approach such as power domain depending on device RF bandwidth e.g., 937 raster points from 2380 raster points

· Qualcomm R4-2606546
· Proposal 1. The impact of the channel raster on sync raster complexity should be considered in the channel raster study and in related design decisions.
· Proposal 2: Study whether the sync raster for bands in which the 100kHz channel raster will be retained can be defined such that it is also compatible with the SCS based raster.
· Observation 1: The sync raster granularity can be derived from the PSS bandwidth, provided the SSB design allows flexible placement of other components. Using the PSS bandwidth alone could enable a coarser sync raster with reduced number of entries.
· Observation 2: The channel raster design impacts the sync raster design. If the channel raster granularity is reduced below 100kHz, more sync raster entries would be needed to cover all the channels.
· Observation 3: Aligning the 6GR sync raster with the NR sync raster (or maintaining a subset/superset relationship) can reduce UE acquisition complexity. The similarity to the NR sync raster should be considered in the 6GR design.

· OPPO R4-2606987
· Proposal 1: 	Do not let the MRSS to limit the 6GR sync raster design.
· Proposal 2: 	For below 3GHz sync raster design, try to avoid the offset to have 2/3 of the sync raster points saved.
· Proposal 3: 	For below 3GHz sync raster design, it is proposed to base on 5kHz/10kHz channel raster.
· Proposal 4: 	It is proposed to use reference channel raster as m*channel raster to define the sync raster.
· Proposal 5: 	To further study m value as m=3 or 36 to have better sync raster design with refence channel raster.
· Proposal 6: 	To apply the step size method in 6GR sync raster design for both below and above 3GHz.
· Proposal 7: 	The priority of different sync raster points can leave to UE implementation.
· Proposal 8: 	Further study the impact to cell search time and sync raster design with different SSB periodicity.
· Proposal 9: 	Closely coordinate with RAN1 on PSS and SSB pattern design and to further evaluate the pros and cons on define sync raster based on PSS, together with any RAN1 impact.  

Recommended WF: 

· For the detailed solutions, encourage companies to share the detailed information and analyse the pros and cons to facilitate RAN4 further discuss in the following meetings.
· RAN4 will focus on options in below table and make down selection in the following meetings.
· Below table is a collecting of status in this meeting for information purpose. 
· Companies are encouraged to express their views of each option based on the below table format.

	Sync raster options
	Supportive view 
	Negative view

	Option 1: Two-level sync raster scheme, i.e., a coarser primary sync raster and a finer secondary sync raster
	Sony, Samsung, MTK, LGE, HW, CATT, CMCC, Ericsson

· Coarse sync raster with higher priority, e.g.,
· based on larger assumption of CBW
· based on the FDL_low and one BW
· based on most used sync raster points in NR deployments
· Normal sync raster with lower priority, e.g.,
· based on smaller assumption of CBW
· The remaining sync raster points to allow 1 SSB at every channel raster position.
· Operators should prioritize placing their SSBs following the coarse sync raster entries

	· Priority of different sync raster points can leave to UE implementation.
· Two-level sync raster design may not save the searching time

	Option 2: Increase the channel raster step size in sync raster design, i.e., the reference channel raster used in sync raster calculation is N*channel raster (Basic Sync raster <= MinCBW - BWSSB + N*CHraster).

	[LGE], OPPO

· N*CHraster = scs or RB
	· limits the flexibility for an operator to allocate its network carrier especially when the bandwidths are small.

	Option 3: Scalable sync raster step-size pending on SSB periodicity
	Xiaomi

· Different sets of sync raster per SSB periodicity 
	· Adds ambiguity; UE may not know the periodicity prior to detection.

	Option 4: Consider PSS BW instead of SSB BW in 6G sync raster design (i.e., Sync raster = TBW – PSS BW + channel raster)

	Nokia, MTK, HW, ZTE 
	· Whether to consider PSS/SSS bandwidth depends on RAN1’s SSB design.

	Option 5: CBW-dependent sync raster design

	Apple, HW, Xiaomi
	· UE doesn't know the CBW before initial access is complete.

	Option 6: valid channel raster grid is determined based on synchronization raster density and configuration

	
	· Heavily dependent on pre-configuration or prior information; less helpful for "cold starts."

	Option 7: the channel and sync raster for 6GR shall be specified such that MRSS with PRB alignment to the NR carrier can be configured for all possible 100 kHz NR channel raster entries.

	
	

	Option 8: Split frequency range into more sub-ranges and select different min channel bandwidth for each sub-frequency range
	ZTE
	





Sub-topic 2-3: Channel spacing
[bookmark: _Hlk221141524]Issue 2-3-1 Channel spacing for CA and non-CA
Proposals:

· Nokia R4-2605524
· Proposal: If RAN4 agrees to define channel raster to be 10 KHz for bands below 2.4 GHz and SCS based raster for bands above, then NR channel spacing can be reused.

· Xiaomi R4-2605893
· Proposal 2: Maintain same principle as NR for 6G channel spacing:
· Channel spacing for adjacent carriers: The channel spacing shall be multiple times of channel raster considering channel arrangement of two adjacent carriers.
· Channel spacing for intra-band contiguous CA: 
· To ensure orthogonality, the channel spacing must be multiple times of LCM of channel spacing and SCS.
· Nominal channel spacing shall be as large as possible while maintain the guard-band at each side of channel edge
· On real deployment, channel arrangement can be adjusted to any multiple LCM of (channel raster and channel spacing), and less than the nominal channel spacing

· HW R4-2605719
· Proposal 1: The nominal channel spacing defined respectively for single carrier and intra-band contiguous carrier aggregation in NR can be applied in 6G. 

· CATT R4-2605812
· Proposal 2: If the all the channel raster are less than SCS, i.e. 5kHz channel raster for 15kHz SCS, 10kHz channel raster for 30kHz SCS and SCS based channel raster, the channel spacing for Non CA case can use the following unified formular:
Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2+{- (SCS /3) kHz, 0 kHz, (SCS /3) kHz}

· CMCC R4-2606013
· Proposal 1: it’s suggested to use above assumptions for further contiguous CA channel spacing analysis.
· Minimum guard band of the outermost carriers should be used, rather than fixed guard bands (= 0.05*BW) for each channel bandwidth
· The channel raster (TBD) are supported.
· single SCS is supported
· the aggregated bandwidth shall be no more than BWChannel(1) +BWChannel(2)
· the channel spacing shall be multiple of LCM (least common multiple) of channel raster and SCS (TBD), this is to be compatible with the channel raster and at the same time to maintain the orthogonality of the sub-carriers spacing.

· ZTE R4-2606116
· Proposal 1: For adjacent single carriers, to reuse the definition that the nominal channel spacing is multiple of channel raster.
· Proposal 2: To use the equation of nominal channel spacing for adjacent carriers in NR as a starting point.
· Proposal 3: For bands with SCS based channel raster, the nominal channel spacing defined for bands without 100kHz channel raster for NR CA could be reused as a starting point in 6GR with the assumption that two carriers have the same numerology.
· Proposal 4: 
· If 5kHz channel raster is adopted for NR re-farming bands with 100kHz channel raster in 6GR, the nominal channel spacing could be same as that for bands with SCS based channel raster. 
· If 10kHz channel raster is adopted, the nominal channel spacing bands with 100kHz channel raster for NR CA could be revised as follows:



· OPPO R4-2606988
· Proposal 1:  For 5kHz,10kHz and 100kHz channel raster, 
· Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2.
· Proposal 2: 	For NR operating bands with 15 kHz channel raster,
· Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2+{-5 kHz, 0 kHz, 5 kHz} for ∆FRaster equals 15 kHz
· Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2+{-10 kHz, 0 kHz, 10 kHz} for ∆FRaster equals 30 kHz
· Proposal 3: 	For 6GR intrta-band contiguous CA with two or more component carriers, the nominal channel spacing between two adjacent 6GR component carriers as:


With n = µ0


Recommended WF: 
· Maintain same principle as NR for 6G channel spacing:
· Channel spacing for adjacent carriers (Non-CA): The channel spacing shall be multiple times of channel raster considering channel arrangement of two adjacent carriers.
· Channel spacing for intra-band contiguous CA: To ensure orthogonality, the channel spacing must be multiple times of LCM of channel spacing and SCS

· For Non-CA channel spacing, 
· For bands with 5kHz or 10kHz channel raster, the Nominal Channel spacing is (BWChannel(1) + BWChannel(2))/2
· For bands with SCS based channel raster, Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2+{- (scs /3) kHz, 0 kHz, (scs /3) kHz}

· For intra-band contiguous A:
· For bands with SCS based channel raster, NR channel spacing can be reused, i.e.,


· For re-farming bands with 100khz channel raster in NR, 
· If 5kHz channel raster is adopted for NR re-farming bands with 100kHz channel raster in 6GR, the nominal channel spacing could be same as that for bands with SCS based channel raster, i.e.,



· If 10kHz channel raster is adopted, the nominal channel spacing bands with 100kHz channel raster for NR CA could be revised as follows:
[image: ]


Issue 2-3-2 Contig CA and NC-CA
Proposals:

· Xiaomi R4-2605893
· Proposal 1: Further study “normal channel spacing” definition and the relation-ship between intra-band contiguous CA and NC CA.
· Observation 1: “Normal channel spacing” concept was introduced for RAN4 requirements and conformance test. There is no restriction on real network deployment.  

· HW R4-2605719
· Proposal 2: The flexibility to apply nominal channel spacing should be considered when determining whether CA is contiguous or non-contiguous.
· Observation 1: Differentiation of intra-band non-contiguous and contiguous CA based on the nominal channel spacing, which may fail to accommodate certain real-world spectrum allocation used by operators.
· In 6G, the nominal channel spacing defined respectively for single carrier and intra-band contiguous carrier aggregation in NR can be applied. However, the flexibility to nominal channel spacing should be guaranteed. The following manners can be considered:
· Option 1: Add margin to nominal channel spacing. 
For intra-band non-contiguous carrier aggregation, the channel spacing between two NR component carriers in different sub-blocks shall be larger than the nominal channel spacing + margin defined in this clause. 
· Option 2: Define default capability for intra-band contiguous CA. The UE check for larger than nominal channel spacing is performed only if the capability of intra-band non-contiguous CA isn’t reported.

· CATT R4-2605812
· Proposal 3: RAN4 to discuss whether the nominal channel spacing for CA is a good boundary to distinguish the intra-band contiguous CA and intra-band NC CA.

· ZTE R4-2606116
· Proposal 5: For distinguishing of intra-band contiguous CA and non-contiguous CA, we can use the same principle as NR: if the channel spacing between two NR component carriers is equal to or less than the nominal channel spacing is intra-band contiguous CA; otherwise, it is intra-band non-contiguous CA.

Recommended WF: 
· FFS on UE supportive of NCCA and CCA, e.g,
· Option 1: UE support NCCA means it must also support CCA
· Option 2: UE can choose to support NCCA and CCA independently

· FFS whether “nominal channel spacing” can be used as the boundary b/w CCA and NCCA
· Option 1: It is NCCA when the channel spacing is larger than “nominal channel spacing” in intra-band CA
· Others?


Issue 2-3-3 5G-6G channel spacing

· CATT R4-2605812
· Proposal 1: RAN4 can discuss the channel spacing for one 5G NR carrier and another adjacent 6GR carrier from network perspective except for Non-CA case and intra-band contiguous CA case.

Recommended WF: 
· FFS whether RAN4 need to specify the channel spacing b/w 5G carrier and 6G carrier.
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